CHAPTEE   XIII. ROASTING.
Introduction.—The roasting of gold ores as a preliminary to chlorination or cyanidation was formerly largely practised. With the discontinuance of the chlorination process and the progress of other methods of treating telluride ores by cyanide (see Cnap. XVIL), it is becoming an unusual •course to roast gold ores, except at Kalgoorlie. Brief descriptions of the usual methods are given below.
The operation of roasting, as a preliminary to chlorination, has for its object the expulsion of the sulphur, arsenic, antimony and other volatile .-substances existing in the ore, and the oxidation of the metals left behind, .-so as to leave nothing (except metallic gold) which can combine with chlorine when the ore is subsequently treated with it in aqueous solution. For this purpose the ore is heated in a furnace, through which a current of air is passed, salt being added if oxide of copper, lime, magnesia, etc., are present.
As a preliminary to cyanidation, roasting is used to remove the sulphur or tellurium and to prevent the waste of cyanide by cyanicides. The ore is roasted " dead " because the compounds formed in partly oxidised pyrite (FeS04, etc.), act as cyanicides, whereas the insoluble ferric oxide, Fe203, finally formed, is not attacked by cyanide. Telluride ores are roasted with the object of rendering the gold soluble, telluride of gold being only very slowly attacked by cyanide. As sulphur is always present in telluride ores, the roasting is continued until the whole of the sulphur is expelled. At one time ores were also often merely dried before cyanidation, where they were clayey and plastic, in order to open the pores to the attack of cyanide, .and to make the ores more granular and readily leached. With the progress in the cyanide treatment of slime, the preliminary drying of ore has become less common (MacFarren).
The ordinary reverberatory furnace, worked by hand labour, was in wide use as a preliminary to chlorination, especially where only a few tons, or less, of concentrate are to be treated per day. Various mechanical furnaces, capable of handling large quantities of ore, were devised to supersede the old-fashioned contrivance, and some of these will be described in the sequel.
Hand-worked Reverberatory Furnace.—The construction of the ordinary reverberatory furnace is too well known to need detailed description here.1 It consists of a vaulted chamber, containing the ore ; through this chamber, the flames and products of combustion from a furnace and a current of air .are made to pass in a horizontal direction above the ore, which is thus heated. The ore is also stirred by hand with iron rakes, which are passed through •small working doors. The hearth of the vault (also called the " laboratory " of the furnace) is formed of bricks placed on edge, as close together as possible.
1 See An Introduction to the Study of Metallurgy, Roberts-Austen and Harbord, 1910, p. 338. the product passed a IJO-inesh screen, The. cost, of crushing, exclusive, of power, was Is. (id. per ton.
